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06 a6cojiiOTHOH HenpepbiBHOCxH OTo6pa>KeHHH, HCKa:acaioin,Hx MO/],yjiH phjihh- 
flPOB 

IIpo a 6 cojiiOTHy HenepepnaicTB Biflo 6 pa:aceHB, mo cnoxBopioioxB MO^yjii pH- 
jiiHppiB 

On absolute continuity for mappings, distorting moduli of cylinders 

B pa6oxe paccMaxpnBaioxcn oxoGpajKennn, ypoBjiexBopmomne opnoMy MopyjiBHOMy nepa- 
BencxBy oxHocnxejiBHO pnjinnppoB b npocxpancxBe. HcKaxcenne Mopyjm MaJKopnpyexcn nn- 
xerpajiOM, saBncnigHM ox neKoxopon jioKajinno nnxerpnpyeMOH (JiyHKpHH. ,ZI,OKa3aH peayjiB- 
xax o6 aGcojiioxHOH nenpepniBHocxH na jmnnnx yKasannuix oxoCpaxcennh 

B po6oxi posrjmnyxo BipoGpajKennn, ipo aapoBojiBHHioxB opny MopyjiBny nepiBHicxB Bip- 
HocHo pnjiinppiB y npocxopi. CnoxBopennH Mopyjm MajKopyexBcn inxerpajioM, ipo aajiejKHXB 
Bip peuKoi jioKajiBHo inxerpoBHoi (|)yHKu;h. /I,OBepeHo peayjinxax npo aGcojnoxny nenepepB- 
nicxB na jiininx BKaaannx BipoOpaxcenn 

In the present paper, mappings satisfying one modular inequality with respect to cylinders 
in a space, are considered. Distorting of modulus is majorized by an integral which depends 
from some locally integrable function. The result on absolute continuity on lines of the 
mappings mentioned above is proved 
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1 . BBe/],eHHe. HacTOJimaa saMexKa nocBamena HayHennio cbohctb oTo 6 pa>KeHHH c ko- 
HeHHBiM HCKajKeHHeM, aKTHBHo HaynaeMBix b nocjie^Hee BpeMa (cm., nanp., [T], [2]-[3], 
0 , 0 H 0 )- S^ecB H ^ajiee D - o 6 jiacTB b R”, n ^ 2, m - Mepa JIe 6 era b R"", oto 6 - 
pajKCHHe / : D —)■ R” cctb nenpepBiBHoe cooTBexcTBHe f{x) = (/i(x),...,/„(a:)), r^e 
X = (xi,..., Xn)- HanoMHHM, Hxo Kpueou 7 MBi HasBiBacM HenpepBiBHoe oxo 6 pa>KeHHe oxpes- 
Ka [a,b] (oxKpBixoro, jih 6 o nojiyoxKpBixoro HHxepBajia 07 ;Horo h3 bh 7 ;ob: (a, 6 ), [a,b), (a, 6 ]) 
B R”, 7 : [a, b] R"". KpHBaa 6 y 7 ;ex nasBiBaxBca dyeou, ecjin yKasannoe oxo 6 pa>KeHHe ox- 
pesKa (HHxepBajia) b R” roMcoMopcJiHo (cm. |3 onpe7;ejieHHe 2.7]). Hot; ceMciicxBOM kphbbix 
r no7;pa3yMeBaexc3 hckoxopbih (JiHKCHpoBaHHBifi Ha6op kphbbix 7 , a /(F) = {/ o 7 I 7 G F} . 
Cjie 7 ,yioiLi;He onpe 7 ;ejieHHH Moryx 6 bixb HaH 7 ;eHBi, nanp., b [3 pa37;. 1-6, rji. Ij. 

BopejicBa cJiyHKpHH p : R” —)• [ 0 , 00] Ha3BiBaexcH donycmuMou ccMeiicxBa F kphbbix 
7 B R"’, ecjiH J p{x) \dx\ ^ 1 7;jih bccx kphbbix 7 G F. B sxom cjiynae mbi nniueM: p G admF. 
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ModyjieM ccMCHcxBa kphbbix F nopH 7 ;Ka p ^ 1 Ha3BiBaexcH BCJiHHHHa 



( 1 ) 


D 


FIojiaraeM M(F) := M„(F). Flop, yuAundpoM e R”, n ^ 2 , mbi 6y7,eM noHHMaxB cjie7;yioiu;yio 
xpoHKy: Z = {Q, El, E2), r7,e Q - oGjiacxB b R”, a Ei, E2 - no7;MHOJKecxBa rpaHHpBi Q co 
cjie7,yioiu;HM cbohcxbom: HaH7,excH roMCOMopcJiHBM MHOHcecxBa Q na e7,HHHHHBiH n,HjiHH7;p 
Xi + --- + x‘l,^_i ^ 1 , 0 ^ ^ 1 , oxo6pajKaioiu;HH Ei h E 2 na ero ocHOBaHHH (cm. nm). 

C KajK7;BiM n;HjiHH7;poM Z 6y7;eM accopHHpoBaxB ceMCHcxBo F^, cocxonipee h 3 7;yr, coe7,H- 
HHiomHx El M E2 B Q. Mo7;yjiB F z 6y7;eM Ha 3 BiBaxB M07;yjieM n,HjiHH7;pa Z h o 6 o 3 HaHaxB 
M{Z). 

FlycxB G - oxKpBixoe mhojkccxbo b R"" h / = {x G R" : a* < Xj < 6j, i = 1,..., n} - 
oxKpBixBiH 77,-MepHBiH HHxcpBaji. OxodpaTKCHHc / i / —)■ R” npuHadAecHcum KAaccy ACL 
[adcoAwmHo nenpepueno na auhuax), ccjih / aGcojiioxHo nenpepBiBHo na hohxh bccx jih- 
HCHHBix cexMCHxax B J, napajiJicjiBHBix Koop7;HHaxHBiM ocHM. Oxo6pa>KeHHe / : G —)■ R"^ 
npuHadAecHcum KAaccy ACL b G, Kor 7 ;a cyxccHHe f\i npHHa7;jie7KHx Kjiaccy ACL yjis Kaxc- 
7;oro HHxepBajia /, / C G. 

B paGoxe nm ycxanoBjicH cjie7;yioiLi;HH cJiaKX (cm. jicMMy 2). FlycxB f : D ^ R'^ - ro- 
MeoMop4)H3M, y7,OBjiexBopHioiLi;HH ycjiOBHK) M{Z) ^ K ■ M{f{Z)) 7,jiH KaJK7;oro n,HjiHH7;pa 
Z G D R HCKOxopoH HocxoHHHOH K ^ 1, xor7;a / G ACL b D. Flo oxoMy noB07,y cjie7;yex 
xaKHce ynoMHHyxB HHxepecHBifl pe3yjiBxax TenrBajiJiH b oxom nanpaBjieHHH, cm. [8], a xaKxce 
paGoxBi aBxopoB, r7;e ycxanoBjicHo cbohcxbo ACL yjis Q-oxoGpajKCHHH, cm. |9]. Cjie7;yioiu;ee 
ycHjieHHe sxoro pe3yjiBxaxa 6y7,ex ycxanoBjicHo b HacxoHipeH paGoxe. 

TeopeMa 1. Llycxh p > 1, Q : ML [0, cxd] - jioKajihHo HHTerpnpyeMasi (pyHKpHa, 
/ : D ^ R" - oTKpbiToe ppicKpexHoe oToOpaxeHHe, ypi^oBjieTBopaioipee ycjioBHw 



f(D) 


( 2 ) 
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jiK)6oro u,HjiHHjj,pa Z G D h npoHSBOJibHoii (pyHKpHH p* G adraF^. Tor^a f G ACL. 

2. HeKOTopbie npe/],BapHTejibHbie CBefleHHa. IlycTb Lf - oTKpbixoe MHoacecTBo b 
06o3HaHHM Hepea Bor Lf Kjiacc Bcex GopejieBCKHx nop;MHo>KecTB U. OyHKpHH ip : Bor f/ —)■ M 
HasbiBaeTca q-Keasuaddumuenou, q ^ 1, ecjiH BbinojiHHioTca cjiep;yioiii;e ycjiOBHH: 

1) p{A) ^ 0 p;ji3 npoHSBOJiBHoro GopejieBCKoro MHoxcecTBa A G U] 

2) H3 ycjioBHH A G B BbiTCKaeT HepaBOHCTBo p{A) ^ p{B) KaxHe 6bi hh dbuin dopejieB- 
CKHe MHOJKecTBa A,Bg BotU] 

3) p{A) < oo p;ji3 npoH3BOJibHoro KOMnaxTHoro MHoxcecTBa A G U] 

4) ecjiH MHOJKecTBa Ai,..., Am G U He nepecexaioTCH h Aj C A C f/, i = 1,..., m, to 

m 

'^L{Ai) ^q-p{A). (3) 

i=l 


BepxH33 H HHJKH5I3 npoH3Bop;Hbie g-KBa3Happi;HTHBHOH (jDyHKpHH p B TOHKe X & U onpo- 
p,ejiHioTC5i cjiep;yioiri;HM odpaaoM: 


p'{x) 


lim 

h^O 


diQ^<h m{Q) 


p'{x) = lim inf 


p{Q) 


- h^O d{Q)<h m{Q) 


rp;e Q npoderaex Bce oxKpbixbie Kydbi n mapni xaKne, nxo x G Q G U. Cjiep;yK)in;ee yxBep- 
>Kp;eHHe cm., nanp., b m jieMMa 2 . 3 ]. 

IIpe^jioaceHHe 1. LlpefljiojioyKHM, hto (pyHKpna p : Bor [/ —)■ M HBjiaeTca q-KBasnafl,- 

flHTHBHOH 4)yHKpHeii MHoyKecTB. Torp,a: 1) (pyHKpHH p' h p' aBjiaioTca 6opejieBCKHMH, 2) 

noHTH Bcex x & Lf HMeex mbcto HepaBencTBo p'{x) ^ q ■ p'{x) < oo, 3) p^jia Kaxfloro 

OTKpbiToro MHoacecTBa V G Lf, J p'{x)dm{x) ^ q ■ p{V). 

V 

OTodpaxcenna f '■ L) —)■ M", MHOxcecxBa E G D h y G M"", onpep;ejiHM ^yuKyum 
Kpamnocmu N{y, f, E) xax nncjio npoodpaaoB xohkh y bo MHOJxecxBe E, x.e. 


N{y, f, E) = card {x e E ■. f{x) = y} , 

N{f,E) = sup N{y,f,E). 

j/GR" 

SaMCTHM, nxo yjia oxKpbixbix p;HCKpexHbix oxodpaxcennH f : D —)■ M" Bcerp;a N{f, G) < oo 
yjia jiiodoH odjiacTH G xaKon, nxo G C D (cm. m jicMMa 2 . 12 ( 3 ) 1 ). 

3. ^OKasaxejibCTBO ochobhoxo peayjibTaxa. Ilycxb I - n-McpHum HHxepBaji b c 
pedpaMH napajiJiejiBHbiMH ochm Koopp;HHax h I G D. Torp;a I = Iq x J, rp;e Iq - {n — 1)- 
MepHbiH HHxepBaji b J - op;HOMepHBm HHxepBaji, J = {a,b). ,Z],ajiee oxo>Kp,ecxBji3eM 

X M c M"". IIoKajKeM, nxo yjia nonxH Bcex cerMenxoB = {z} x J ,z G Jq, oxodpa- 
jKCHHe f\j^ adcojiioxHo nenpepbiBHo. PaccMoxpnM (l^yHKpmo mhojkccxb, onpep,ejieHHyio nap, 
ajiredpoH dopejicBCKHx mhojkccxb B b Iq, 

HB) = j Q{y)dm{y ). 

f{BxJ) 
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SaMexHM, HTo $ 


g-KBaana^HTHBHaa 4 )yHKn,H 5 i npn q = N{f, I). /teficTBHTejiBHo, 


h h n 

E«(-B.) = E / Q{y)dm{y) ^ 

i=l 


f(BiXj) 


^ E / J)Q( 2 /)rfm(|/) ^ iV(/, /)$(S), 

*=V(SxJ) 

r^e Bi G B G Iq - GopejieBCKHe MHOJKecxBa, B^n Bi = 0 npn I ^ i. Ho npe^jiojKeHHio [U 

ip{z) = hmsup < oo (4) 

r—>0 

flji3 nouxH Bcex z G Jq, r^e uepes B{z, r) o6o3Hauaexc5i map b Jq C c peuxpoM b xouKe 
z G Iq pa^uyca r, f2n-i ^ o6x.eM e^HHuunoro mapa b ^oxajKeM, uxo oxoGpajKeuue 

/ a6cojiioxHo uenpepBiBHo ua Kaac^oM cexMeuxe Jz,z G Jq, r^e npe^eji (jlj) cyipecxByex 
H KOHeueu. 06o3HauHM cooxBexcxByroipee MuojKecxBo z uepe3 Zq h noKaaceM, uxo cyMMa 
fluaMexpoB o6pa30B jiioGoro Koueunoro uaGopa uenepeceKaromuxcu cexMeuxoB b = {z} x J, 
z G Zq, cxpeMHxcu k Hyjiio BMecxe c cyMMapnou ^jihhoh uHxepBajioB. BBu^y uenpepBiBHocxu 
/ BflOJIB Jz, flOCXaXOUHO npOBepUXB 3XOX 4)aKX flJIH CeXMeUXOB C papHOUajIBUBIMU KOUpaMU 
B Jz- 06o3HauHM Aj := (aj,/3j). 


He orpaHHUHBau oGipnocxu, mojkho cuuxaxu, uxo \f{z,ai) — f{z,/3i)\ ^ 0 pjiu Kaacporo 
i = 1,..., fc. Torpa, nocKOJiuKy oxo6pa>KeHHe / uenpepBiBuo, pjiu Kaacporo i = 1,..., A; 
uaupexcH <5* > 0 xaxoe, uxo 


1/(2, «i) - f(x)\ < /(2.ft)| ^ 1^ _ ^ ij. _ 


1/(2, ft) - /(,2)| < /(2,ft)| _ 1^ _ ^ 


( 5 ) 

( 6 ) 


B pajiBueumeM uojiojkhm 5 := min 5,, 0 < r < min{(5, dist (/, 9D)}. Mhojkocxbo {z} x 

{Aj}jL;^ noKpoeM pujinuppaMu C* = B{z,r) x {at, (3i) u onpepejiuM Pi{z) = 2\f{z,ai) — 
f{z,f3i)\~^ ■ Xf(Ci){z), i = 1,- ■ ■,k. 06o3HauHM xauxce Gi := \ f{z,ai) - f{z,l3i)\. OnpepejiuM 
ceMeucxBo xpuBBix Fj cuepyioipuM o6pa30M: 


Fi = { 7 * : a; G B{z,r/2)} , 

rpe 7 * : [a,, A] —)■ M"" - xpuBau, onpepejieuHau Kax 7 *(t) = {x,t). Torpa pjiu Kaxopou 
jioKajiBHo cnpuMjiueMOH KpuBOH / o 7 , 7 G Fj, BBupy cooxHomeHHH ([5]) H (| 6 ]) 6 ypeM uMexB 

j pi{z)\dz\=2G-^ J XfiCi){z)\dz\^G-^ ■\f{z,ai)-f{z,f3i)\ = l. 

/07 /07 

B xaKOM cjiyuae, 'pi G adm/(Fj) u, 3HauHx, BBupy ycjioBUH (|2]), nojiyuaeM: 

M,(F,) ^ 2^GT^ J Q{y)dm{y). 

fiCi) 


( 7 ) 





5 


SaMexHM, HTo MpiVi) = d nyHKT 7.2]), nosxoMy h 3 ([7]) neMe^jieHHo 

nojiynaeM, hxo 

/»(*')■ 

f{Ci) 


oxKy^a 


ctj — / 

, 1.-1 2 ''+’‘-‘ 1 [ 


* ^ n -1 r —1 J 


Q{y)dm{y). 


f{Ci) 

06o3HaHHM fljiH y^oGcxBa Vi := f Q(y)dm(y), xor^a h 3 (E]) BtixeKaex, hxo 

f(Ci) 


( 8 ) 


\oii - Al ^ 


Cr'^-y{z,ai)-f{z,Pi)\^Y 


V 


1 

P-1 


(9) 


r^e C - HeKoxopaH nocxoHHHaa, 3aBHCHiri;aH xojibko ox pa3MepHocxH npocxpancxBa n h nncjia 


p. BBH^y HepaBencxBa FejiB^epa 


k 

Gi 

i=l 


k 

j:yi 

i=l 


^ qP/(p-^)\'^ 


^ ( Y1 yl/(p-l) 

i=l 


, xor^a H3 (19j) nojiynaeM, hxo 


k \P 

c ■ ( E GJ / . X p-i 

Vi=l 


/ V Y-n — 


4 X] l“‘ “ 


( 10 ) 


. 2=1 


2=1 


BBH^y xoro, hxo $ - KBaBHa^HXHBHaa cJ^ynKpHa MHoacecxBa, mbi 6ypeM hmbxb 

2=1 

IlepexopH 3pecB k BepxneMy npepejiy npn r —)• 0, yHHXBiBaa (jl]), h 3 (1T0|) 6ypeM hmoxb 


p-i 


'^\f{z,ai) - f{z,(3i)\] ^ C'l • ( la* - A 


( 11 ) 


, 2 = 1 


. 2=1 


rpe Cl - HeKoxopaa HOBaa nocxoaHHaa, BaBHcaipaji xojibko ox pa3MepHocxH npocxpancxBa 
n H (JiyHKpHH Q. IlycxB xenepB e > 0 h Aj = (cnj, jdi), i = 1 ,... ,k - cncxeMa nenepeceKaio- 

k 

ipHxcH HHxepBajioB B J xaKaH, Hxo E — Al < xorpa h 3 flTT]) cjiepyex, hxo 

2=1 


^ |/(z,ai) -/(z, A)| ) 


, 2=1 


TeopeMa poKaBana. □ 
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